A series of 83 patients from the London Hospital with a diagnosis of mesothelioma confirmed by necropsy or biopsy has been studied for possible exposure to asbestos. The series consisted of 41 men and 42 women; 27 of the patients had peritoneal and 56 pleural tumours. The earliest death recorded was in 1917, but only 10 of the series died before 1950 and 40 (48%) between 1960 and 1964. In 76 of the series full occupational and residential histories were obtained. Forty (52 6 %) gave a history of occupational or domestic (living in the same house as an asbestos worker) exposure to asbestos compared with nine (11 8 %) out of 76 patients from the same hospital suffering from other diseases (p < 0-001). None of the 17 suspected cases of mesothelioma, rejected on pathological grounds, was found to have had any exposure to asbestos. There was also evidence that neighbourhood exposures may be important. Among those with no evidence of occupational or domestic exposures, 30-6% of the mesothelioma patients and 7-6 % of the in-patients with other diseases lived within half a mile of an asbestos factory (p < 0-01). Out of the 31 patients with occupational exposures only 10 were in jobs scheduled under the Asbestos Regulations of 1931. The interval between first exposure and the development of the terminal illness of mesothelioma ranged between 16 and 55 years.
In 47 patients in the mesothelioma series, lung tissue or sputum was available for examination. In 30 (62 5 %), either asbestosis or asbestos bodies were present.
In recent years, the association between exposure to asbestos dust and cancer of the lung and other malignant neoplasms has been the subject of much research (leading article, 1964) . Wagner, Sleggs, and Marchand (1960) described the occurrence of mesothelioma of the pleura in those exposed to crocidolite asbestos in the mining districts of South Africa, and this has stimulated further studies of the occupational histories of patients suffering from this tumour (Owen, 1964; Fowler, Sloper, and Warner, 1964) .
The present investigation concerns patients in whom mesothelioma had been diagnosed at the London Hospital during the past 50 years. After examining the necropsy and biopsy specimens held in the pathology department, Hourihane (1964) confirmed a diagnosis of mesothelioma in 83 patients, of whom 41 were men and 42 women. Thirty-one of the men had pleural tumours and 10 peritoneal; among the women, 25 had pleural and 17 peritoneal tumours.
The aim of this study has been to establish the occupational histories of these patients and to trace any other possible exposure to asbestos. There were four surviving patients at the outset of the investigation, but these have subsequently died. The earliest date of death in the series was 1917; 10 died before 1950, 33 between 1950 and 1959, and The first group was selected from the patients in the medical and surgical wards of the hospital during the early summer of 1964 ('in-patient' series). Each patient in the mesothelioma series who had been traced was matched with an in-patient of the same sex born in the same five-year period. As there was a dearth of male patients over 75 years of age in the hospital, a sample of six patients of this age and older was taken from a neighbouring geriatric hospital.
The second group were those who had originally been filed in the pathology department of the hospital as cases of mesothelioma but in whom the diagnosis was subsequently rejected on pathological grounds by Hourihane (1964) ('rejected series'). As it had proved extremely difficult to locate the relatives of those who died before 1950, attempts were made only to trace the three survivors in this group and the 14 who died after 1950. The in-patient series, already described, were all admitted to hospital in 1964. The patients with mesothelioma were admitted to the same hospital over a period of 47 years during which there might have been a substantial change both in the residential 
Results
Details of the 83 patients in the mesothelioma series are given in the Appendix. No information about past domestic and occupational histories was available for seven patients. Among the remaining 76, 40 (52-6 %) gave a history of exposure to asbestos compared with only nine (11 8 %) of the 'in-patient' series ( Table 2 ). The difference in this proportion is statistically highly significant (x2 = 27-11; P < 0 001). This result is unlikely to be unduly influenced by the two groups of patients not being matched for year of admission to hospital, since there was no significant difference either in the areas of residence or in the occupations of the patients admitted in 1964 and those admitted between 1917 and 1964. Comparing the confirmed and rejected patients in the mesothelioma group who died after 1950, 36 (50%) of the confirmed and none of the 17 rejected cases gave a history of exposure to asbestos (Table 3) . This difference is statistically highly significant (X2 = 11-83; p < 0-001). One factory, where more than one-fifth of the mesothelioma patients were employed, opened in 1913, having been situated nearer the centre of London for the previous seven years. There were three affected female patients living within half a mile of the factory during the time it was in production at its first site. When it opened they were children between 5 and 7 years old. At the present site, there were eight patients living within a halfmile radius of the factory. One man was born within a quarter of a mile of the factory and remained at the same address for 16 years. The other seven were women, and all except one were children when the factory opened. The seventh was 23 years of age and remained in the same house until she died 48 years later. She is the only patient who had neither occupational nor household exposure but in whom asbestos bodies were found in the lungs at necropsy.
Among the 'in-patient' series, one patient lived near the factory at its previous site and four others lived near its present site. One patient was 22 years old when she moved into the neighbourhood in 1915. She disliked it and, when interviewed, complained impartially about the dust from the asbestos factory and the rats in the house. varied between 29-4 and 48-6 years, the mean age at death showed less variation; it was 50 6 years in the group of factory workers and between 55 and 57 years in the other groups.
Asbestos Bodies and Asbestosis in the Mesothelioma Series.-Of the 83 patients in the mesothelioma series, lung tissue was available for examination in forty-three. In four other patients, all certified as suffering from asbestosis, with no lung tissue available, examination of sputum during life revealed the presence of asbestos bodies (Table 8) . Both asbestos bodies and histological evidence of asbestosis were found in 15 of the 24 factory workers and laggers. A further five showed evidence of either asbestos bodies or asbestosis.
Lung tissue was available in only four patients exposed either through relatives or by living in the neighbourhood of asbestos factories. In two, asbestos bodies were present in lung tissue but there was no evidence of asbestosis. Among the 12 patients in whom no definite contact with asbestos could be established, there was one, a merchant seaman from South Africa, whose lungs showed both asbestos bodies and asbestosis; he may have had contact either in South Africa or at sea, but his early history could not be established. There were three others in this group who had asbestos bodies in lung tissue without evidence of asbestosis.
Of the seven patients whose histories could not be traced, three had asbestos bodies and histological evidence of asbestosis and one had asbestosis alone.
Discussion
In the mesothelioma series there are 25 patients in whom no evidence of any exposure to asbestos could be found. A chief source of information was a history taken from a surviving relative. A surprising amount of information was obtained, but in some of those interviewed the memory may have been defective or they may not have known of short periods of exposure during the youth of the deceased. For example, one of the patients was eventually identified as having worked at a large asbestos factory for two months in 1941. This was before he married, and his widow did not know of this episode. It is of interest that asbestos bodies in the lungs were found in only four of this group, and it seems probable that among the remainder there were those who had had no exposure to asbestos.
In the mesothelioma series of patients, both industrial and non-industrial exposures were recognized. Among the men the exposure was predominantly industrial; 22 worked in asbestos factories or as laggers, two were exposed at home, and one lived near the asbestos factory. Among the women only 10 worked in asbestos factories, and a further 17 had non-industrial exposures, seven in the home and 10 living near asbestos factories.
There is no evidence that the patients with peritoneal tumours differed in their type of exposure from the patients with pleural tumours. The proportion of positive findings of asbestos bodies or asbestosis was similar in both groups. A higher proportion of women, particularly among the factory workers, was affected by peritoneal tumours, but the difference between the sexes was not statistically significant.
The recent increase in the number of patients diagnosed at the hospital may be partly due to an increased interest in mesothelial tumours and partly to the long interval between first exposure and development of the tumour. Those (Leathart, 1964) and its uses are more widely diversified in industry. The increasing proportion of the population exposed to asbestos during the past 30 years may be expected to give rise to an increasing occurrence of mesothelial tumours.
The choice of groups for comparison with the mesothelioma series of patients was not ideal. The number of patients it was possible to trace in the 'rejected' series proved to be very small. The 'inpatient' series, although matched for date of birth and sex, differed from the mesothelioma series in that all were admitted to hospital during 1964. Neither of these groups could be interviewed without knowledge of the disease from which they were suffering. This could have led to bias with under-reporting of exposure to asbestos in the in-patient series. However, in the 'in-patient' series the actual patient was interviewed, and more detailed and reliable histories were obtained than was possible from the relatives of those who had died of mesothelial tumours. There was no evidence that, because of their more recent admission to hospital, the in-patient series was less likely than the mesothelioma series to work in contact with asbestos or to live in closer proximity to asbestos factories. There seems little doubt that the risk of mesothelioma may arise from both occupational and domestic exposures to asbestos. Wagner and others (1960) described patients with no exposure other than living as a child in the vicinity of the asbestos mines. A high incidence of asbestos plaques of the pleura has been found in the population living near an anthophyllite mine in Finland (Kiviluoto, 1960) . More evidence is required of an increased risk to the population living in the neighbourhood of asbestos factories or other areas, such as dockyards, where asbestos is used in quantity.
We should like to thank Dr. D. O'B. Hourihane for his co-operation and for making the results of his investigations available to us.
Our thanks are also due to Professor C. Wilson, Professor V. W. Dix, Dr. N. L. Rusby, and Mr. G. Flavell, F.R.C.S., of the London Hospital and Dr. C. P. Silver of St. Matthew's Hospital for permission to interview their patients; to the general practitioners who collaborated in this enquiry; to the managements of the asbestos factories for arranging access to their records; to Miss Joan Walford for statistical assistance, and to Dr. J. C. Gilson, Professor R. S. F. Schilling, and Dr. W. Smither for their advice and help.
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APPENDIX EIGHTY-THREE PATIENTS WITH MESOTHELIAL TUMOURS
in
